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SUBSTITUE RULE 312 AMENDMENT 

15 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Dear Sir: 

20 Entry of this amendment after the Notice of Allowance is 

respectfully requested. Please substitute this amendment in 
its entirety for the Rule 312 Amendment filed Feb. 2, 1995. 

IN THE SPECIFICATION 
At page 7, line 14, please delete "FIG. 32 is" and 
25 substitute — FIGS - 32A and 32B are—. 
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MAILING 

g'depoailed w*h the United Slate? Ppalnt Service in en envelop* addressed to the Commissioner of Patents and Trademarks. Washington. C.C. 20231. 

37 CFR 1.6(a) 37 CFR 1.10 

as first ckss mail 0 as "Express Mail Pest Office lo Addressee* Mailing Label No. 
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At page 1, line 1, please delete all prior paragraphs 
dealing with relation-back under 35 USC 120 and instead 
insert: 

— This application is a continuation-in-part of 
3 applications Ser. No. 07/769,337 filed Oct- 1, 1991, now U.S. 
Patent 5,278,437, Ser- No. 07/478,180 filed Feb. 9, 1990, now 
abandoned, and Ser. No. 07/446,231 filed Dec. 5, 1989, no* 

abandoned. 

Said application Ser. No. 07/769,337 is a continuatipn- 
10 in-part of applications Ser. No. 07/544,230 filed June 

26.1990, now abandbned, Ser. No- 07/478,180 filed Feb. 9, 
1990, now abandoned, and Ser. No. 07/446,231 filed Dec. 5 ; , 
19 89, now abandoned. 

Said Ser. No. 07/544,230 is a continuation-in-part of 
15 applications Ser. No. 07/478,180 filed Feb. 9, 1990, now 
abandoned, Ser. No. 07/446,231 filed Dec. 5, 1989, now 
abandoned, Ser. No. 07/422,226 filed Oct. 16, 19 89, now U.S. 
Patent 4,961,043, and Ser. No. 07/266,537 filed Nov. 2, 1988, 
now abandoned. 

2U Said Ser. No. 07/478,180 filed Feb. 9, 1990 is a 

continuation-in-part of applications Ser- No. 07/446,231 filed 
Dec. 5, 1989, now abandoned, Ser. No. 07/422,226 filed Ocr . 
16, 1989, now U.S. Patent 4,961,043, and Ser. No. 07/266,537 
filed Nov. 2, 1988, now abandoned. 

25 Said Ser. No. ■ 07/446 , 231 filed Dec. 5, 1989 is a 

continuation-in-part of applications Ser. No. 07/422,226 filed 
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Oct. 16, 19 89, now U-S. Patent 4,961,043, and Ser. No. 
07/266,537 filed Nov. 2, 1988, now abandoned. 

Said Ser. No. 07/422,226 filed Oct. .16, 1989 is a 
continuation-in-part of applications Ser. No. 07/266,537 filed 
Nov. 2, 1988, now abandoned, and Ser. No. 07/168,352 filed 
Mar. 15, 1988, now U.S. Patent 4,885,523. 

Said Ser. No. 07/266,537 filed Nov. 2, 1988 is a 
divisional of Ser- No. 07/168,352 filed Mar- 15, 1988, now 
U.S. Patent 4,885,523, which is a continuation-in-part of jSer. 
No. 06/944,503 filed Dec. 18, 1986, now U.S. Patent 4,737,702, 
which is a continuation-in-part of applications Ser- No. 
876,194 filed June 19, 1986, now U.S. Patent 4,709,202, and 
U.S. Ser, No. 797,235 filed Nov. 12, 1985, now U.S. Patent. 
4 ,716,354. 

Said Ser. No. 876,194 is a division of U.S. Ser. No. 
797,235 filed Nov. 12, 1985, now U.S. Patent 4,716,354, which 
is a continuation-in-part of application Ser- No. 612,588 
filed May 21, 1984, now U.S. Patent 4,553,081, which is a 
continuation-in-part of Ser. No. 385,830 filed June 17, 1982, 
20 now U.S. Patent 4,455,523. — 

REMARKS 

This amendment is being filed to correct a minor matter 
in the brief description of the drawings necessitated by 
formalization of the drawings in this application and to 
25 revise the paragraph discussing § 12 0 relation back. 
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These matters are formalities only and do not represent 
any substantial changes that require any re-examination of the 
application on the merits. It is respectfully requested tihat 

these be entered. 

It is not believed that any fee is due with this 
response. If any fee has been inadvertently overlooked please 
charge deposit account #26-0084. 

Respectfully submitted, 
// 
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Ma^k D- Hansttng,^Beg/ No. 30,643 
ZARLEY, Mcl&E, THOMTE, 

VOORHEES & SEASE 
Attorneys of Record 



801 Grand Avenue 
Suite 3200 

Des Moines, Iowa 50309-2721 
515-288-3667 -ftt- 
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ABSTRACT 



la an exemplary fast charging system, a hand-held comput- 
erized terminal with rechargeable batteries therein may !be 
bodily inserted into a charger receptacle. The terminal nay 
have volatile memory and other components requiring lead 
current during charging. The system may auroroaucajly 
identify outcry type and progressively increase charging 
current while monitoring for on increase in battery Urrmuia] 
voltage to ascertain the level of load current. The baatry 
temperature may be brought into a rcLtiiooship lo surround- 
ing temperature such thai by applying a suitable overcharge^ 
current, value and observing any resultant itrnpcraairc 
increase, (he level of remaining battery charge can be 
determined. For example, if ihe baiicry is found to be 
relatively fully discharged, a relatively high fesi-charge rite 
may be safely applied while mod to ring battery ternperanXx, 
If the bansry is initially relatively fully charged or reaches 
such a state during fast charge, the system may automati- 
cally switch to a lower sustainable overcharge rare selected 
according to bascry rypc and tcrnperaxure. A preferred 
system may automatically recharge the battery of a portable 
device according to an optimum schedule of essentially 
maximum safe charging rates as a function of baiicry ■. 
temperature. The system may also convert a regulaipd 
charging current to a pulsed and modulated waveform to 
provide efficient net charging (o (he banery. The source of 
charging current can optionally be placed outside ihe rrrnii- 
nal bousing to elixninaie any heat dissipation effects of tHe 
current source. 

56 Claims, 33 Drawing Sheets ■ 
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